SpSM30 gene family expression patterns in embryonic and adult biomineralized tissues of the sea urchin, Strongylocentrotus purpuratus.
The SpSM30 gene family of the sea urchin, Strongylocentrotus purpuratus, is comprised of six members, designated SpSM30A through SpSM30F (Livingston et al., 2006). The SpSM30 proteins are found uniquely in embryonic and adult mineralized tissues of the sea urchin. Previous studies have revealed that SpSM30 proteins are occluded within the embryonic endoskeleton and adult mineralized tissues (Killian and Wilt, 1996; Mann et al., 2008a,b; Urry et al., 2000). Furthermore, some of the SpSM30 proteins are among the most abundant of the approximately four-dozen integral matrix proteins of the larval spicule (Killian and Wilt, 1996). The amino acid sequence, protein domain architecture, and contiguity within the genome strongly support the supposition that the six genes constitute a gene family. Reverse transcription-polymerase chain reaction (RT-PCR) is used in the present study to describe the time course of expression of the family members during embryonic development, and their expression in adult tissues. SpSM30A, B, C and E are expressed, albeit at different levels, during overt spicule deposition in the embryo with some differences in the precise timing of expression. SpSM30D is not expressed in the embryo, and SpSM30F is expressed transiently and at low levels just prior to overt spicule formation. Whole mount in situ hybridization studies show that SpSM30A, B, C, and E are expressed exclusively in primary mesenchyme (PMC) cells and their descendants. In addition, tissue fractionation studies indicate that SpSM30F expression is highly enriched in PMCs. Each adult tissue examined expresses a different cohort of the SpSM30 family members at varying levels: SpSM30A mRNA is not expressed in adult tissues. Its expression is limited to the embryo. Conversely, SpSM30D mRNA is not expressed in the embryo, but is expressed in adult spines and teeth. SpSM30B and SpSM30C are expressed at modest levels in all mineralized adult tissues; SpSM30E is expressed highly in tooth and test; and SpSM30F is expressed in spine and at low levels in the other adult tissues except the test. Relative levels of expression of the several family members in these different tissues vary widely. It is likely SpSM30 proteins play a vital, but still unknown, role in biomineralization of these tissues during development.